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ABSTRACT

A spiral staircase in Loretto Chapel in Santa Fe, New Mexico, has no center column to
provide structural strength and stability. Some estimates say that the stair should have
collapsed at first use. Yet, the stair has been used daily since its genesis in 1878. Explanations of
the strength of the structure varied from “basic mechanics” to “miracle”. This article presents a
stress analysis of the stair using a finite element model. The loading is 16 persons on steps 1,
3,5, ..., 31 of the stair (as shown in an old photograph), the weight of the stair, and the
weight of the railing. Stress computation was performed with a finite element model built
and run in Abaqus CAE (Dassault Systemme, 2016). The analysis shows that the center
spiral is severely stressed. The maximum Von Mises stress, which occurs near the top of the
center spiral, is 1.7MPa. The ultimate strength of strong Engelmann spruce is 2.0MPa. The
absence of the center column is significant because a center column would reduce the
maximum stress in the stair to about 0.3MPa.
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